Hibernomas are rare, benign tumors that contain neoplastic cells that are histologically similar to those of brown adipose tissue. The most common sites of these tumors have been the back and thighs; head and neck involvement has been rare. We describe the case of a 54-year-old woman who presented with a 1-year history of a large, asymptomatic, lateral neck mass. Based on imaging fi ndings and fi neneedle aspiration cytology, a hibernoma was suspected, although a liposarcoma could not be ruled out prior to surgery. The mass was completely resected. On postoperative analysis, the tumor was grossly and microscopically consistent with a cervical hibernoma. Although hibernomas are rare, they are important entities and should be considered in the differential diagnosis of a soft-tissue mass of the head or neck.
Introduction
Hibernomas are rare, benign soft-tissue tumors composed of cells that are histologically similar to those of brown adipose tissue. 1 In humans, brown fat is typically present during the embryonic period. Its function is to generate heat for thermal regulation (brown fat is also found in hibernating animals, hence the name of the tumor). 1 After birth, the amount of brown fat greatly decreases, persisting only in scattered subcutaneous areas, most commonly between the scapulae. 2 Approximately 200 cases of hibernoma have been reported in the literature, most of which were located in the back or thighs; only about 30 cases have occurred in the head and neck. 1, 3 A diagnosis of hibernoma is supported by imaging fi ndings that demonstrate a high degree of tumor vascularity. The diagnosis is confi rmed by fi ne-needle aspiration cytology. Core needle biopsy should be avoided because of the risk of hemorrhage. 4 Optimal treatment involves resection of the entire tumor en bloc.
Despite the rarity of hibernoma, its importance warrants that it be considered in the differential diagnosis of a soft-tissue mass of the head and neck. We present a new case of a hibernoma of the lateral neck, and we discuss the clinical presentation, treatment, and pathologic characteristics of this tumor.
Case report
A 54-year-old Pakistani woman was referred to our ENT offi ce by her primary care physician for evaluation of two neck masses. One mass had arisen on the medial anterior neck approximately 4 years earlier, and the second mass had developed on the right lateral neck 1 year earlier. The patient had been mostly asymptomatic other than experiencing occasional dysphagia and a foreign-body sensation in her throat. Her medical history was largely negative; specifi cally, she had no personal or family history of thyroid cancer, neck or chest radiation exposure, or tobacco and alcohol use. Prior to her presentation to our offi ce, fi ndings on a workup of the medial anterior mass were consistent with a multinodular goiter.
Physical examination revealed that the right lateral neck mass was soft and consistent with a fatty-type tumor. It appeared to be separate from the large thyroid goiter. Findings on the remainder of the head and neck examination were unremarkable. Nasopharyngolaryngoscopy detected no abnormalities. Contrast-enhanced computed tomography (CT) of the neck revealed that the lateral neck mass was a well marginated, hypointense lesion that measured 5 × 6 × 7.8 cm and featured several vascular channel enhancements (fi gure 1). It was located in the posterior cervical space, and it extended inferiorly to the C3 vertebra and superiorly into the right supraclavicular region. Imaging also detected tracheal compression from the large goiter. Our differential diagnosis for the lateral neck mass was based on the physical examination fi ndings and imaging characteristics. It included a hibernoma, an atypical lipoma, and a liposarcoma. In an attempt to establish a defi nitive diagnosis, we performed fi ne-needle aspiration cytology. The aspirate demonstrated a few fat cells, but the sample contained insuffi cient cellular material to allow for a cytologic evaluation. This case was discussed at our department's multidisciplinary tumor conference, and the consensus was that the tumor was consistent with a hibernoma, although a liposarcoma remained a possibility. In view of the chance of malignancy, however small, we recommended timely surgical resection of the mass. The patient agreed to undergo removal of the right neck mass and a total thyroidectomy in order to simultaneously treat both tumors.
The surgical approach involved a horizontal thyroidectomy incision with extension to a point just anterior to the right trapezius muscle laterally. First, a total thyroidectomy was performed with monitoring of the recurrent laryngeal nerve. Next, a right modifi ed lateral neck dissection was undertaken, beginning with dissection lateral to the sternocleidomastoid muscle, where the tumor had been palpated. Following dissection at level V, we continued at levels II, III, and IV to adequately expose the tumor. The mass was noted to be adherent inferiorly to portions of the scalene muscles, and we sharply dissected it away from these, which allowed us to achieve negative gross tumor margins. The spinal accessory nerve, which was located on the outer edge of the tumor, and the right phrenic nerve were both identifi ed during the procedure and preserved.
The patient tolerated the surgery well, and she was discharged on postoperative day 2 without any complication other than a low serum calcium level, which was asymptomatic.
On pathology, the anterior mass was consistent with a bilateral multinodular goiter. The right neck dissection yielded a tan, ovoid, 11 × 8 × 2.5-cm tissue fragment, which on serial sectioning displayed a tan-pink homogeneous cut surface. Final pathology of this tissue was consistent with a hibernoma. Histology demonstrated the characteristic brown fat cells with granular multivacuolated cytoplasm (fi gure 2).
At follow-up 2 weeks postoperatively, the patient was doing well and without complaints. Her surgical wound was intact, the results of a cranial nerve examination were normal, her tracheal compression had resolved, and her serum calcium level had normalized. Our resection of the mass was considered curative, but she continued to follow up at our clinic for any signs of recurrence.
Discussion
The fi rst description of a hibernoma was published in 1906 by Merkel, who called it a pseudolipoma. 5 The term was changed to hibernoma in 1914 when it was determined that these lesions are composed of neoplastic cells that are histologically similar to those of brown adipose tissue. 4, 6 Brown adipose cells are unique in that they contain a protein in their mitochondria that causes uncoupling of the electron transport chain, which allows the cells to generate heat. 1 Unlike typical adipose tissue, brown fat is highly vascularized, so the heat that is generated can be transported in the blood for thermal regulation. 1 This abundant vascularity is characteristic of hibernomas, and it helps distinguish them from other soft-tissue tumors.
In adults, brown adipose tissue is found scattered in subcutaneous areas, usually between the scapulae, between the axillae, and in the thorax and mediastinum. 7 Cases of hibernoma have been reported in the thorax, back, shoulder, thigh, abdomen, scalp, parotid gland, larynx, submental area, and neck. Hibernomas typically present as a nontender, fi rm, freely mobile mass. Their maximum diameter typically ranges from 5 to 10 cm. Their prevalence peaks in the fourth decade of life. 7 Hibernomas were once thought to have a female preponderance, but a review of 170 cases from the Armed Forces Institute of Pathology published in 2001 yielded a male-to-female ratio of 1.4:1. 3 The differential diagnosis of hibernoma includes benign entities such as lipoma, elastofi broma, and lipoblastoma and malignancies such as liposarcoma, clear-cell sarcoma, and alveolar soft-part sarcoma. 2 The evaluation of a suspected or possible hibernoma Figure 1 . Axial contrast-enhanced CT through the neck shows the well-marginated, mainly hypodense lesion with vascular channel enhancements located just lateral to the right internal jugular vein. Also seen is the large, bilateral, heterogeneously dense thyroid gland, which has displaced the trachea to the left.
CERVICAL HIBERNOMA, A RARE, BENIGN TUMOR: CASE REPORT includes imaging and fi ne-needle aspiration biopsy. The imaging modality of choice is usually CT with intravenous contrast. CT of a hibernoma will typically show a hypodense mass with linear septations, indicating the tumor's high degree of vascularity. 2 On magnetic resonance imaging, these tumors are normally hyperdense on T1-weighted studies and isodense with subcutaneous fat on T2-weighted imaging. 2 While these imaging characteristics are typical of hibernomas, their specifi city is not high enough to establish a diagnosis. 8 While imaging is helpful, more defi nitive diagnostic information can be obtained from fi ne-needle aspiration cytology. Four morphologic variants of hibernoma have been identifi ed: typical, myxoid, spindle cell, and lipoma-like:
• Typical hibernomas include eosinophilic cell, pale cell, and mixed cell types, based on the tinctorial quality of the hibernoma cells.
• The myxoid variant contains a loose basophilic matrix.
• Spindle cell hibernomas have features of both hibernomas and spindle cell lipomas.
• Lipoma-like hibernomas contain scattered hibernoma cells. 3 The characteristic histologic appearance of these tumors features brown fat cells with small, centrally located nuclei, no atypia, and granular multivacuolated cytoplasm. On immunohistochemical studies, these tumor cells typically stain positive for S-100 protein and negative for CD34. 9 Oil red O staining may also be useful in identifying the lipid component of the tumor. In some occasional cases, including ours, it is not possible to make a defi nitive preoperative diagnosis despite the use of clinical, imaging, and cytologic information. In these cases, liposarcoma is often a concern. 1 The consensus in the literature is that all hibernomas are benign, but there have been a few reports of brown adipose tumors in which there was evidence of muscle infi ltration, resulting in a malignant diagnosis. 9 However, none of these reports included any case of metastasis during follow-up. 3 Similarly, all reports of a complete local excision of a hibernoma have indicated that no recurrence was observed during follow-up. 3, 4 Therefore, complete surgical resection of the tumor is the recommended treatment. Care must be taken intraoperatively to avoid tumor fragmentation because the high vascularity of the tumor poses a substantial risk for hemorrhage. 4 The case of our patient illustrates the key clinical, diagnostic, and treatment aspects of hibernomas. While these tumors have received some attention in the pathology and radiology literature, their rarity in the head and neck has led to a paucity of information in the ENT literature.
In our patient, we were not able to achieve a defi nitive diagnosis prior to surgical resection despite appropriate imaging and fi ne-needle aspiration cytology. The defi nitive confi rmation of a hibernoma was fi nally achieved on surgical pathology, which is a crucial step in any case of this tumor. The pathologic fi nding provided reassurance that our treatment was likely to be curative and that a more aggressive course of treatment, which would be needed for a liposarcoma, was unnecessary. Figure 2 . A: The right neck mass displays mature, vacant-appearing fat cells mixed with the characteristic hibernoma cells, which feature pink granular multivacuolated cytoplasm (H&E, original magnifi cation ×10). B: The mature fat cells are seen at higher power. The closer view allows for a better appreciation of the hibernoma cells, with the granular multivacuolated cytoplasm and small, centrally located nuclei with no atypia (H&E, original magnifi cation ×40).
